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Analysis of alkali tolerance of Sea-island cotton
seedlings based on root characteristics

YANG Tao, LI Haochen, ZHAO Kang, WANG Honggang, CHENG Luyao, GAO Wenwei
(College of Agriculture, Xinjiang Agricultural University, Engineering Research Cenire of Cotion ,
Ministry of Education, Urumgi, Xinjiang 830052, China)

Abstract; In this study, the alkali resistance of Sea-island cotton was studied at the seedling stage of Sea-is-
land cotton. Different Na,CO, stress gradients of 0.00% , 0.07% , 0.09% and 0.11% were set. The optimal gradient
of Na,CO, was used to evaluate the tolerance of Sea-island cotton. The results showed that 0.09% Na,COj, stress was
the most suitable for identifying alkali resistance of Sea-island cotton. Under 0.09% Na,CO, alkali stress, the root
characteristics of Sea-island cotton varieties were inhibited to varying degrees, and the pixel area variation was
weak. The traits were divided into 3 components; the first principal component was root biomass and morphological
factor; the second principal component was lateral root factor; the third principal component was principal root
length factor. The fitting between the membership function value and the D value was good and significant. There-
fore, a comprehensive evaluation of the two could be carried out. The alkali resistance of Sea-island cotton was di-
vided into four categories: sensitive, weak alkali resistance, alkali resistance, and strong resistance. The sensitive
materials 4401 and S(L) and strong resistance materials JZ—1 were selected. Sea-island cotton materials were
mainly intermediate and less extreme materials.

Keywords: Sea-island cotton; Na,COj; stress; seedling; root characteristics; alkali tolerance
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Table 1  Effects of Na,CO, under different gradients on root growth of Sea-island cotton
Na, CO
depesg, TG RSERE BOPEEL RRWEEL REBL R EEEC AN RSB K
=% Raot Length  Root fresh  Projection Pixel Surface Volume Number of Number Root tips number
Na, CO4 2 2 2 3 . . ) .
' /cm mass/g area/cm area/cm area/cm /cm connection of node number of forks
concentration
0.00 16.99a 0.20a 3.28a 2.85a 10.30a 0.26a 215.81a 174.12a 52.95a 110.97a
0.07 14.64b 0.19b 2.92b 2.56b 9.32b 0.22b 214.81a 151.07b 46.04b 95.42b
0.09 14.07b 0.17¢ 2.74c 2.42b 8.70¢ 0.20¢ 162.40b 132.08¢ 36.81c 81.38¢c

0.11

T =7 FORYIEIE 0.11% Na, CO5 WA 7RI A SAEMAET -, RISIARFREFOR 25 B3 (P<0.05)

Note;
cant difference (P<0.05).

F2 0.09% Na,CO, B T8 B8R R SRR REHE R
Table 2 Description of alkali-resistance coefficient of root

traits of Sea-island cotton under 0.09% Na,COj; stress

FRIEREAR JE ¥ BRRH
Characteristic traits Range Mean  CV/%
MR Root length 0.70~0.99 0.83 10.05
FRf 5 it Root fresh mass 0.61~0.99 0.86  10.12
FHEL R Projection area 0.65~1.00 0.84 10.99
BETHH Pixel area 0.67~0.98  0.85 9.15
K Surface area 0.65~1.00 0.85  11.73
PR Volume 0.56~0.99 0.80  14.94
JEFEEL Number of connection 0.51~1.00 0.76 17.26
i A% Number of node 0.51~0.99 0.76 17.53
HIPEL Root tips number 0.51~0.89 0.70 14.85
43 B Number of forks 0.51~0.98 0.73 19.12

~” means that the seed does not germinate or the plant dies at 0.11% Na, CO; treatment. Different letters in the same column indicate signifi-

IR R 4808508 3 DB TETR . B 1 FERUTFAIEAR
K413, TTRRR N 41.29% ;55 2 F R AEAR Ky
1.84, TTHRE N 18.44% ;565 3 F UM IFME Jy 1.13,
TR 11.30% (£ 4) .

51 FRTEAT R A B R R R TR
FRITAR ACRR | R Y A BORAR e T A AR ERAR
TEAMAY R, R R AEYREATE AR T 5 2 3
ST R AR R %R, ARMARE, S AR A+
53 ERAT AT ECR I AR AR EARK T AR
RERKEH T,
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Table 3  Correlation of alkali-resistance coefficient for each characteristic trait

X ” R £ J i AT A SRR R RiP=Y RIS 53X
eIk WK e % f/ﬁf @R %ﬁf i R R ’rﬁ%:?ﬂ( Uiy ﬁ-
. Root fresh  Projection Surface Number of  Number  Root tips ~ Number
Trait Root Length Pixel area Volume R X
mass area area connection  of node number of forks
H1 Root length 1.00
M i J57
Root fresh mass 0.01 1.00
AT
pidats -0.04 0.43* 1.00
Projection area
4 F A Pixel area  —0.04 0.42* 0.70**  1.00
KA Surface area  -0.03 0.46 " 0.88"*  0.66**  1.00
PRF Volume 0.17 0.15 0.60" * 0.43* 0.60" " 1.00
e .
BEE 0.03 038° 042"  036°  051°° 0.9 1.00
Number of connection
g
A 0.17 0.16 0.34 0.34 0.32 0.36" 0.79" " 1.00
Number of node
ik
1;@;(& 0.28 0.08 0.03 0.10 0.13 -0.01 0.53" " 0.45" 1.00
Root tips number
AT
P 0.15 0.36" 0.31 0.12 0.27 0.08 0.56" " 0.58" " 0.20 1.00

Number of forks

T * RRWEMHIE(P<0.05) 5 * = RRHEEMIC(P<0.01),

Note: * indicates significant correlation (P<0.05), #* * indicates extremely significant correlation (P<0.01).

x4 BI3ANERSHFHEERFHERE
Table 4 Eigenvalues and eigenvectors

of the first 3 principal components

1 ERT 2 FEGr H3 EUY

e L
AR Principal

Principal
Eigenvectors el

Principal
component 1 component 2 component 3

#RE Root length 0.11 0.39 0.72
MR Root fresh mass 0.56 -0.13 -041
FAETMF Projection area 0.83 -0.43 0.05

TRF B Pixel area 0.72 -0.38 001
IR Swface area 0.84 -0.38 0.04
PR Volume 0.60 -0.35 0.53
FESZEL Number of connection 0.78 0.45 -0.23
T /54X Number of node 0.71 0.51 0.05
HRZREL Root tips number 0.35 0.66 0.14
53 S Number of forks 0.56 0.44 -0.28
FHIFAR Eigenvalues 4.13 1.84 1.13
BTk Contribution rate/ % 41.29 18.44 1130
RO 41.29 59.72 71.03

Cumulative contribution rate/%
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Table 5 Evaluation of alkali resistance of

Sea-island cotton by different methods

LZATHIME ETHIMAE
vl Comprehensive| iy il Comprehensive
Cultivar evaluation Cultivar evaluation
value value
PI 0.35 0.29 -1.46 XH-2 048 042 -0.69
BM-1 0.72 0.72 0.94 Al01 0.60 0.57 0.14
270 0.53 0.49 -0.33 73-14 076 0.68 0.95
SK202 045 0.41 -0.81 H92-1 073 072 0.97
DJ-07-136 0.47 043 -0.70 BZ-3761 0.75 0.66 0.85
K388  0.41 0.38 -1.01 2525 0.62 0.61 0.30
C-6022 0.51 0.36 -0.76 Al06  0.67 0.62 0.48
7C-1 071 0.69 0.81 J730 054 0.4 -0.44
S(L) 0.28 0.20 -1.93 5931 0.65 0.59 0.36
T82-6-17 0.73 0.67 0.81 4401 023 0.09 243
1430  0.67 0.53 0.21 1Z-1 094 08l 1.87
7045 0.73 0.69 0.89 90199  0.36 0.39 -1.16
BZ-3021 0.57 0.50 -0.16 A102 070 0.61 0.53
80402  0.76 0.61 0.74 8813Y 0.80 0.72 1.18
5904Y 0.63 0.53 0.10 1757 0.57 049 -0.22
3
oL R=0.93 .

1 DESuELEXR

Fig.1 Linear relationship between D value and u value
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Fig.2  Clustering analysis of comprehensive evaluation value
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